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(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the time 
reguired for writing under arbitrary temperature 
conditions when plural memory cells are successively 
selected and write-in of data is performed. 
SOLUTION: When plural memory cells in a memory cell 
array 1 are successively selected and write-in of data is 
performed in a NOR type flash memory, plural memory 
cells are divided into a first group and a second group. 
First, voltage applied to cells and a voltage applying time 
are set to first write-in conditions by write-in control 
section 10, memory cells of the first group are 
successively selected and write-in and verifying are 
performed respectively. Next, voltage applied to cells 
and a voltage applying time are set to changed second 
write-in conditions by write-in control section 1 0 in 
accordance with the time required for writing a whole 
memory cell of the first group, memory cells of the 
second group are successively selected and write-in is 
performed with this conditions. 
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EttSB. 

^ ^ 'J -tr ; U « c » -T S HMra«BE Sl t/BJUPRp W * MUTT S 

^s&^n^Biunmffis^aittiPSPBi^s i 

KffiES i coy;u-y^(7jy ^ g -fcju^ff<o»#ji*«c 

4 ] ituEfg 1 <D»#3^*#T«*i&***fi 1 

3 Ett(B*»5Sti:¥##E«gfi. 
[8t#9i5] lffiE»i&l&JWaMi, W8B*l<Di/;U-^ 
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&¥^#EtftSMo 

> 1 ;J-U#^>^£S SlcWU WES 

3E«:¥8*#E*«fi. 
•° [Sit*® 7] ffiE«2ffl»ffitt* h3ESI2<7)^;u-:/ 

^fEo)/^i/xat. H5fB^2cD/N-r^'j^ r >'>^(oa , i 
tstffixii^n. m^mm^m^. znzcDmmzfci: 

20 6 E*<0*J«Stt4M»i*E«KB. 

[IB*^8] iiuES&fMffllBBtt, ituE^'J-trJUy 
-f ft<£^U^;U<D^-:*£r8^U «iL&4t©/ 
^E U ir ;i/ KE« S nfc^— * S-nt ^ £ z. £ 

^^Uir;^^^c*#^^:MfE*#^^T#^^^rc7 :^ 

-T*ifl*B 1 M7(7)^fn^ 1 JSic 
fi«<DW3Btt¥«MWE*RB. 

Sir, **SJWftfrT, »*ii*<fcWIB»#a*-C»#"' 
ii A> tz'T— $ M <D "f— 9 \ z U r>. T \ ^ S ^ S ^ <^)M IE 

40 Zffijfcm 1 7!;S 8 W-Ttifr 1 JS(^IE«gco^}i^i4#^ 
^fEte^^o 

ca*^ i o ] mev&ffififffia. 7 k i/x ^M0f l 

<h^(C, ««?0«*ftT, «^^^chBtj|E»#iA^T« 

HE i: ^r^f-r L > t^^cr- ^ ^gwf- ^ left: o 

t^t^c ^«^(ctt«9E^ ^ u -tuMzwm-rzmjz&TsT 

50 f^T\ *S^tt^l<D«!J«B*fr^6*l<7)X5r^^«T 
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tmfe<D7 k uxumzm i ^w^^e>i2 <£>x5r 

C ch^^^ci-r^M*^ 1 7}^ 8 (D^-ftift 1 5Hc 
8B*£<B^SJ8tt^aS{MB1£gfi. 

#SBtfc8So 

ituHB^ ^E 'J izJi^T U-f f^ct) ;* y -tJMc^T^^—^ 

T rS^-f 5 y O y ^7 CO t 5 - ^ CO rB^ * ffiR ^D 7 

ifflE»j£f&j»a5te. 81irsBtH5fe«iJffliffitc<k^1gS^D^^ 30 
«c*ttS HP#iH4»lc, ;* »J -fc;u«K ^^'J ir;KJO^ 

^^'JtJUC^LKill C0»£&^#T§#&^£ 
» 0 CO* ^ U -fcJUKttLTtt* 2 <B*^i&^&ft=T-»# 

ii**fT^ cts^atr^^ff^tt^ftSBiK^ia. 

ftT&t), SScbHaSB^^'J-fe^SWr^yn^^^ch 40 
fc^^E Ut;W«C»T*WllO«flEa^BllJP«flB«:«j»-r-5 
5liSffi^££JI(SU so 
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T*(Of- ^rgS^fc;*^ y-trJUftJc^'j-fejUfctB 1 ^ 
• # ^ s tf 3 is i c, ffi SB ^ ^ - ir ; u z a l t m 1 0 * 

0^1(3 Jfc U T ^ ^E U -fe )V\ CD 91 fin^EE * L fell! 2 00 
Zft (Dm 0 coii^o >c^e ij -tr;nc*t LTfutB* 2 co*^ 
aS»fB«&go 

^i<Dy;u-^<o^qEU-tr;utc^LT^^EU-fe;UicfB 
« a n/z-x- ^ scd ^i:^oti^^5^0ft 

tiE^rfTl^ mjfB^~^^^^C0T r --^{i7^-3TV^j:l^ 

o . hmib ^ u -fc mz mm. ^ntz^-9 &mm<D 7- 9 

MSB* 1 <0^;U^yrtco^^Ulr;i/Jc^-r-5HuSBS#ii 

fjfB* 1 CD^JU— 7lzm2U^m2<Dt?)l'^--7fa<D* : E 
U LT, ^ rE U -fc^ ■JCEtt^nfe^-^^Bfa 

CO^—^^^oT^^^S^CO^gjE^fT^^ mM<D9- f — 
^iCftot^ft^lSH HtJfB*2(D«^3A^^fr(cT 
buSB^ ^E U -fe JUJCiT U TS^iA^^ff oTcft, Htf iKriB 
«BE&ff 5Ct«CctO, WE^tU-lr^fCEItsnfc^ 
— ^ tfffim <D t-^ 9 .iz Z> m "C b5 SB^ HE buIB* ^ &fr 

Sft«rs^t*»«S<t1-*^»Ktt**«cE««K<D 

[»*S15] HfffB^SX^-^yT^. H0fBS#iA<^ 
0-iian* CTch EC, mfSB* 2 <D{f){,-7ft<D ^t'J 

^•Sii^^fettS^Sii^IslRSrA^V hT£*l X 
S5SB*1 X^^y-rcOHufBC^iA^iHl^ch, mJHB*loo 

^;u-yicsa^^*2<D^;u~yrtco^qEU^;u{c^ 
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K-rm ^ t (c m c x , mj ibs 2 <d sou- 7>i 05 t u -t 

[ 0 0 0 1 ] 

CO H«<D^« £ S0»T S tUflg NORi77r> 
[0 0 0 2 ] 

[ 0 0 0 3] NORffl^y vrL^LMC^J^^U 20 
•feJKDHti («T--tr/l/HfS) <D#*«£«/Kr«^R<i: 

(^J—ZrfuV^K (Weak Program)) ^fr^ 

[0 6 0 4] ^fBh^y hft^U 7r^H hfy N^fcfT 

-f 7*5:. a#O»#ii*J:0(B:.<fflI^TiattSfb*/h 

[0 0 0 5] NORi77 r /ya^t'J fC&tf^ 

[0006] 0 2 6 (a) Mt, »5fe»ff««Ci5tj-*^^E- 
'J-tr^TI^-f co-ir;nafi<Z)»^J«:^-rHT«^. 0 2 6 
(b) te, ^«^iA^a^^^tt^>^Uir;U7'l/'1 > 

[0 0 0 7] if, «*»fPJCJ:oT, 02 6 (a) (C 
fjk-r&olz. -fe;nafi[Vth(Z)#^i3&^fi56^U ^z-r (Er 
ase Verify) U^;i/E V J; 0fi< ^£>m. -feJUW 
lVth^iiffi'S^'J7 7^ (Over Erase Verify) 40 

lC<fc9, 02 6 (b) JC^TctotC, irJHHteVthS:, 

z< l/^l/OE VcfcOBK U ^WlVthcD^'fi^ 
OEV<Vth<E V0)«ST«/M"*. 
[0 0 0 8 ] 02 6 (b) KiSLfc<fc5&*;l/H8ttVth 
CD^^^T^/i^v— ^r>X^|2 7 \Z^ Q 

[0 0 0 9] i"T, ir;H3gffiVth(D^<Z)±pg^?B*^: 50 
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U^JlO EV £X3\iZ ±.{fZ>fz®\Z. \zy hS-Cij77 

CD^r— hEPSP^EEVg^OE VlZWtfeL* ±X<D±)\,\z 

[00 10] ^ l J77-f^t^^7FM(7) 
t;KO^'j7 7<8»*«OK (Vth^OEV) T«n 
tf, 7Kl/^^A^>h77yU, ^7Kl/X0)t;b 
C7^irxn o — ;Sn HufB^U 7 7<^NG (V 
th<OEV) T*tl«, S9fB-fe;KC*fLT^S#a,^$: 
fT^o fit, ffi[fB7 H \/7><D±:)l><Dmmvth&OE V 

■€*CO^:, tT^7Kl/^f:*tLT^U77<^S^OK 

[0 0 1 l] ftttBgiS^iJ^-cte, -fe;nafiVtha*?B£ 

^ 'j 7 7< i/^E v >5 ic, mw^&Zhm 

[0 0 12] <t^5T\ ^^U^ycDtHS^S-r^l^ 
Ptrel^^tt^n^o ZKDtztb. try hm^V 77-f ts§ 

«l. 5 jusec) WSI <h**a*Hr*. 
[0 0-13] NORi777ya^^iJ(C^lt^) 

^60H®^fca<!:6DH«fi, 02 8 IZ^^viZ 

vth (v) it. mmzmz&wm (usee) mm 

\Z. -fe;KOHIx-f >«/3EVd*5 VJCB^L. 

[0014] z.<Dmg&&¥t&\*. w^&frmmcomj: 
izfocxtjummv th&mm?zmtem*gi (^i o^se 
c) -fe;i/Kfiivth<^iifln^^(c/jN^<^^fiafp 

[0 0 1 5] (WaUfcW»#ii*tt, lOuseci^TcO 

mwvisxizxmz&fr&ffov)-?* mzm£&fr&& 
*<D&mm&e>%t&\z[stz&Oo l^l, zLCDi&mm® 

[0016] 12 9H 02 8 fC;SLfc«$&3M#tt + 
[0 0 17] ^^gM^toe), ffi^iA^Nr^^r- 
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bmmv g&mmL fz£$:. i o o<c<h-4 oxzx^t, 

[0 0 18] COttRTT, EI2 7 (C^LAct:^ h«-.< 
[0 0 19] l§*#i2b^JCctO, irJUaevth^iHS^ 

[0020] B3^Li^ c kp^:^--^rHSi*^or) 
1 J ^ zf m <D li 6 o * . y n ^ pfl « £ ^ * ( c o . 

[0 0 2 1 ] 20 

yh^^zcDiz &mt&mm <d mm a** # ^ fc «& , 

*a*(C*BttBfBI«IH*«* L < fi < & £ £ ^ 3 mfl«< 
[0 0 2 2] huIBP^H^^«*T-< 

SfF* 1 ! £ S < * CI £ **T-i* 5 ^»a6tt^»f*:|S««a 

zmm'tzct&B&jt-rz. ■ ... ■■ 

[0 0 2 3] 

sett * u "fe;u**EM ShWt'JWKt, ME 

u ±)wzttT&wmnm&zfiwmmm&fflWT&m&ffl *° 
waRt&jniu m$zm&m'mm$* mtzt^v-tjuy 

S * & * £ ft T » £ ii ^ $ ff 3 d t * WL t T £ o 
[0 0 2 4] ^©«t5(C«j5ESn&3Flf3Ett*ai#E18 

SiBiCctna, *^e u -t;u7 u< ft^M * ^ u 
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[0 0 2 5 ] 

[0 0 2 6] S"T\ C©58«^«g{:o^TNORl7 

U p»#iA^JcTfirton-&, lwsec iSODjgl^y 
[0 0 2 7 ] ^£Tr<B589n?tt. -S«5fe*«prt6a'l.- 

ft\,K ZfX3y2mzmi<D?)V—Zf£W,2(Dtf)V'---7%: 
m7£-tz> 0 fit, W.E*l<oif;i/— ^J#LTfr3 fcf 

[0 0 2 8 ] H»fB-y->^U*^^«, ya 7 ^rt(JD^ 
^EU-fe^KOi-fe. J9ife<D'J>$t<D'£)[, m$zmi<?)7)i- 
y°) lZttUTW£&fr$:'tfoh<D'e$>Z> 0 Z.<DV^/)l 

[0 0 2 9 ] lifiEj>W >»#iX^te, mm~?Uy2fa<D 
#©:cD-t^ (BulE^2^^;l/-y) (c»bT»#ii^* 

[0 0 3 0] cnCctD, Wjf^ffiSESSrt^ffi^CDfiS 

[0 0 3 1 ] [mi<D^ffi<DJ&m Z.(D^m<D 
^l^M^NORl777ya^^'J (^^EU^ 1 
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[0 0 3 2] HJ1 IC&l^T, ^t'J K 1 n, N 

O R Si 7 ^ -7 > zl <D * =E U -fe ; I & m f& T % ir ;u h 5 > ^ 

[0 0 3 3]*7Af3-y3li 7KUX/r-^3 
T, ^^'JWK 1 ft(E>3*JiiiiR£rT e>=b<7)T^^ 0 io 

[0 0 3 4] 7Fl/X/r-^J/ho~74fl 7H 
UXfi^^tfTittJfEnOT^-y 2 \zuOT V UX£ 
mi&-?2>££1blZ. iiufB^A^n-y 3 IC^AT K 
UX£{&!£-r£o tuSB 7 KU T^/y^— 5? Ziy hD-74 
tt. 7Kl/X^^7>^4a^Oo 

[0 0 3 5] t>X7>^ (S/A) 5H ' J -fc ; U 

7K i rt^a^^n^^^u-tr^^ifiig^n^x-^ 

mfeT&a fit, t>X7>7' (S/A) 5(1 -^CD 
[0 0 3 6] (ttSffrJP^) 7n, fjfB^A. 

[0 0 3 7 ] — ^8 12, fufB#EE[H]&6 7 ©tB^3 30 

mJE£§tf®9, ffirgSD^T ; z]--^2 ^<t0jg«$n/c 
*y— h«jEvg*«»ii«^vGmc*cfiiT«ww-r-5. 

Wil/-^8H MW«^VGH** "H" 
[0 0 3 8 ] n-^> K^L— tfrf >^7x-X (CUI) 

n*aiw*-^g^oEB. «*ii^-r*— ^;uft 

Si&SWSB (Write State Machine ;WSM) 1 0 fcffl 

[0039] mzm&Mmm 1 on, R*ttiu 

-3^8, S^7HUX/T r -37n>ha-^4^Si|W-r 
S« ctKCctO, Ffr^^Uii^ilJR^it, SIRS 
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[0 0 4 0] 3 SIC, «J8B»i&IWWa 1 0 tt, 
^□>hD-7ll^0 0 £<Z>35*£i&3>o > hn — 
^1 in, S3E7KI/X/f-^3>hD-7 4i*i©7 

SENDKSc^T, 33»#i£*[Hlft*;&'*> hLffltBUffl 
ff^VGH$l±5^-r^o SiJfB-^>y;Ux> Fft^rSENDn, 

[0041] >t'jt;i/7Win HJ2 (c^ 

Tcfc^fC, -fiSS^pI^^Ita)^ □ 7 ^ B K 1 - B 

nil -tn^ensKo^u-^ (-y->y;u^;u-y) g 

[0 0 4 2] BufBSiA^j^gp 10^, * 'J K 

&&Tfvt&* ftate^i co^;i/— 1 <h^2 0D£Ou— y 

[0 0 4 3] fa«»»10H -fc;KB»*i&* 

tcBiii-r^/\ o 77<-^^mi(7)«#jA^^ 

£>£ 0 #tc, V&fHffSi on, Sico^;i/-^G i<7) 

's CO BP j&nm JfE TOP PS RSJ g L m 2 # # iA ^ 
^^^r^^L, «20^-7 f G2©/ ; EUtW«i* 

[0 0 4 4] Cl<OJ:3a«W»»*E<0*«:«li:LT»a, > 

[0 0 4 5 ] t5£hi7h^ l J77<&^ft 

H S:tB/hf S a6 £ ffi H 6 n >5 . 

[0 0 4 6 ] Jfctc. ^3 (a) , (b) Sffl^TEl* 
0^«#iA<^r] >hD-7l l do^TfJiBfl-f £ o 

[0 0 4 7 ] 0 3 (a) n, HI *<Dm9£&frn> h 
d~^i 1 <Dm&L&7r;-?m&^lT*&Z>o 

[o o 4 8] z.commz&frzi> ho-7 1 in, 3a 

£>#JSIhIS8BC 1-BC 3^b^^/\'<^U^f ^7>^ 2 



(7) 



1«M 2000-243095 



11 

1, 2-D<DAJj$%^$ : m-Dj->\:'f-h2 2 1, 2 2 

2, R^31©-f>/W2 3K 232, 233 

[0 0 4 9] 03 (b) tt, 03 (a) 4»(B#jg[§]gSB 
C 1 -B C 3 <D 1 S4KO»*ft*-ri3ttHT**. 

y*j (f/f) iatt*Sfc<&. 

2 4 2, 4f(^)^D7^R>/W 2 5 1- 2 5 4, 

:W5&7U7^7P7^ (F/F) EJBclftfptt, 

[0 0 5 1 ] 0 3 (a) fC&^T, tSS^&^fl-ffWPRG 
MDtta»*a**S6ffrSi#JC M H" 
^^fT*«^T«>«-^-C*0. B'Jcd[hJ£§ (0^-tTT) 

^sttieans. *>:/;ux>Kfg^sENDttu itufsiii . 

E7 K UXn > h n — y 4\*}(DT Kl/7A'»^4 : a* ' 

>374a^^>hLTl^fflf B W W>y;U®^iA^ 
*) tt "L" . -toattt "H" «#-RESETtt, 

"f) *>SflU£i£nT##«l§H»BC WBC 3 CD U -fe ^/ 
MRST.l:A*Sn*; 

[0 0 5 2 ] 0 3 (a) {C^-Tcfc^tC, ttK«#SEND«: 
-T>A*-^2 3 3T£teLfcft^£m^WPRGMD«u ^> 

Ky-i>2 2i(:fnfnA*sn§. ^co^-> k^t- 
h 2 2 i ©tB*fi^*3j:tx-€-n*-f 23its 
iHb^fi^ti, /Htu* 1 ?^ 2 1 (DW&ftmimmB 30 

[0 0 5 3] iWfBAW ^ 'J ti & 2 1 (DMkl&WL&tofZ 

ihikb c 3 ©«*i«tt«-^ai*sB<z>5"6<7)--*<z)ai*siii 

OUTOOfcBrtft-Sf, *5ctr^*>y;WX>K«^SENDtt^- 

>Ky-h2 2 2i:fn^nA*$ni)o $bic. clod 

t>Ky-h 2 2 2(^iflAg^H <>A-^2 3 2t 

jis«cii(ciBnai"r«fc»jcttffl$n«>, ^0 
[0054] fflE/i-f^-u#£>$' 2 1 it>7 0 ;ux 

> Kff-^SENDrt* "L" T&£J«Rgi::, §l«^iA^^fnIlHj 

ffi*»OUT©fflfH t4 L" T**. WISJUB^ 
VGHte "L M 

[0 0 5 5 ] fit, /NW^'J^C>^2 10i3^> h 
7 y ^BffSOiaRda LtztZlZ te, A>f »J A ^ > 

^2 1 <Diht}$&ouT<Dmm$ "h" ca*. 

fS^SENDfe "H" IC&S. cfcoT, ft«»«^VGHtt 50 
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[0056] #nz. 04(a), (b) zm^xm 1 * 

8iCti, 0 4 (a) ';OTfD/AJ>/\-^^, 0 4 

(b) fc^-riSffi^iHjss^^^n^o 

[0057] 04 (a) tt, 0l4>C£>U^U-^8<£> 

— #y u t m 1* * b n £ d / a n > / \* — ^ <d m s§ 0 t * 

[0 0 5 8] C©D/A3>A-^H BJES»JWfflO)p 
CP, X^f'^fffl^pMOSh^yy^^Pl, StfU 
[0 0 5 9 ] m/±^JtWffipMOS h7>yX^P0(7)y 

Tl'^c Sta»JE0att, buIBpMOS h^>i^X^P 

[0 0 6 0] «JEJtbttlHlttCP<D*JE(EA*ja ( + ) 

R3<ha>fflO)»tty-KJc««|5$n. ^A^jS C-) 

PCDttJ^Sfl, mFfBpMOS h^>> ? X^ P OCO^r— h 

[0 0 6 1 ] MyffflpMOS h^>> f X^P 1 tt, 
MfBpMOS h^>v r X^P OCD HH > (D/AfI 

[0 0 6 2 ] ^k>7^LSH ©JflffS VGHCD 
;l/^ry7hL, "WIBX^y ^ffi p MO S F5">>?X*P 

fC, X-f-yfipMOS h7>y7^P 1 **7ttSl: 

mm?** 

[0 0 6 3] 04 (a) OD/A3>A- ^(C^l^T, 
fMWM-^VGH^ "L" U^;UC0^:^(Iti, X-f-y^fflp 
MOSh7>vX^Pllj:t>ttI(h40, Jgfix^^R 
KOWMPflttiBiBSnTtr^. ffiin^EEimSS 

r 2 ^ct^gta^R 3 oimmrns 

-K©»JBE CiSSmJE) Vf t^S^«EEVref J:0lS< 
tt*. cfcoT, «BEJtttlHittCP©tH**£Ettas<*i: 
0, p MO S h 7 >y7^ P 0 (Ot ygfeiiigit^ici: 

rntCct o> zLcomoiD/A^mthtij- ^nm 

£EVg«V0C&-5. 
[0 0 6 4] —y^ ©JfBM^VGH^ "H M l/^;UC0ch^ 

«ctt, x-r yfspMos h^>> ? x^p i 

»tt*^R l<OW3BB»ag»sn<i:<«j:-5. C 
tt«igttCP©ai*«BEtt(S<<i:*- «toT, pMOS 



(8) ^532 00 0-2 4 3 0 9 5 
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<t0. D/A««UJ*y- K<0«EEVgttVll;:ft£. 
[0 0 6 5 ] 01+©l/^al/-^8Offi©W<t 

(b) tt, me«J£«MlslB^«jEfi«r^-rBKB a< C» 

[0 0 6 6 ] £<0«j£«J«EH»Ttt, «BEV0**B3fllS 

titflS— KtomiC, pMOSh7>y7^P0^1 

Pl^ftasntl^. iM»«^VGHtt, pMOSh7 
VGHtt-f >A*-^[siB I V[;J:«9SK$nTpMOS h 

[0 0 6 7] .£<0J;-3£«JEW»E(8Ttt, SJ'fll^V 
GHrt* "L" U:^Jl<Dt^\Z< pMOS h7>vX^P0 

y-K^e»nj*$ns. — »JWfi#vGHa* "h" u 

[0 0 6 8] XIC, 01 {C^-r^^^^iL^^rUCOffij^ 

[0 0 6 9 ] ^"-^Ott^lULiftfPtt, SJR^nAc^^ 
'J-t;^6(^^aiL^&ch. l J77l^>XWH i . 

[0 0 7 0 ] Sf, 1^5<7)^D-^^- H<0«SSBiW 
T^o *i£SflS?BB 1 0F*j<Z)§§8£&^ri> ho— ^ 1 1 

(D^)l-'f(DT K UX^:it>y^«^iA^CQ7td6(7)7 K 

"0" fCH5£U y— hWEVg^aiH^U 77^ 1/ 
^OEVCi^f^o §§#^ai^zi> hP- ^ 1 1 
tt, S 1 V>>f)V—zf<DT K lx^(ci*"T-51t>y;U»€rji 

[0071] fix, ii«#iA^zi>hD-^ i its, 

y- h«ffivg€Hft-r*. nesnfcy-h 

[0 0 7 2 ] ^tc, Wa!Lfc^^^+l->^ , >i!/»^iA^.{c 
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[0 0 7 3] BI5CD7n-^-v- MdtiloT. 

KtSEtoStt^a*, SEND= "L" (1t>:/;U#^jA^#] 
H + > &SVg=VOTil»#&**^fTU SEND= 

"h m c*-f ^^j^wRa*) ^bv g =vi-cift 

[0 0 7 4] S-T, 1r>>MC#LTr&'5&£fT O (X^^y 
[0 0 7 5] j^T, 7K1/^S " 0 " , §5«#j£3MhI 

[0 0 7 6 ] ^CO^m<D^X'±T(D'tJ^Z^tLXmm 

t), iSfia"c«-c-cD i.o«oiHi»a)a»#ji**fTtott^^ 

^ , J77< tSM&O K (C & b & tr 
[0 0 7 7] ^-r+h>y^#^iA^^*ff U 

c: it 

[0 0 7 8] mi cD^;u-^T.Hux^tg^-r^-fe;i/ 

%m$&fr&MT<DJ:o\zm'fr-fZ>o y-hlEVg = 
OEV^'j77<^fT^ Uf7ys3) , ^'J^Z 
-TSS^NG^cht^-hiEVg =V0 TS5*£i£ 

S4) o ^-<7)^, 3tfy-h«BEVg =OEVT^U7 
7<^:ff3o CCDct^)^, ^'J 7 7-f«**«OKl:&§ 

[0 0 7 9] i3 (a) *<£A-Y^U;*J^>^ 2 1 tt, 

-^yyjim^^mm^ (send- ,4 l" c^^ra^) tc. 

7°s6) , z.(Dnmmm%^^N*'&i>bz> f> ceo 
§ss#^iHigtN^6. flutes i o^^-y<7)-fe;KcM 



(9) 



ftffl 2000-243095 
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[0 0 8 0] If >y;U«#&^7't5£> il»#iA^lHlSc 

£\ SEND= "H" fcttOMfMHtVOW* "H" K&S 

i£**J:9&S5<ftS<i:-5K: (VI >V0 ) WATTS. 
-2k fflffl«*fVGHa* "L" ©S$ft6, y-h«EEV 
g^1t>y;U«#iA^4 1 i:[^i;^^:^> c te)^ (V1 = V0 

) miw-tso 

[0 0 8 1 ] fitlriT, SI 2 <Dtf)\s-'7<D7 K l/X^f§^ 

Vg=OEVT^'j77-f £f¥^ Uf77'S8) . ^ 
U 77^ JS***NGO<b#tty- bUffiVg -VI Tg§ 
«^&^£r.fT5 WfyyS9) o ^com. nzftf-h 
SEVg =OEVT^'j77-f€:JT5. ClCOck^iC, ^ 
U 77<^OKl:&§^T, iiS^ii^&O^'J? 

[0 0 8 2 ] ffiffBX^^yS 8T^'J77<gMOK 

THl/X^Tl^l^, Xf7^S 8 CM^). 
LT, m2coy;l/-7 P (O^TT FWST^-f >*#i£ 

^Sr^ff-r^ Uf7.7's 1 1) o Hfrsa^-f >«^iA^ 
y-htffvg =vi T»».*ii**st^-r*^t»c«t 
- ^ r n £ { c # x it n * m m * & * t c # s & ^ ^ s 
[0083] *<d&. mmmm^^iz^'ox. ±)m 

iST^/cWC, -r^TCO.-t;UfC*fLTy- hiEVg = 
E VtM^'J 7 7^W -5 Uf 1 2) o 

7 7<SSWNG0(hfH S^f7 7°S 1 <BiS±» 
f^«CR0, S9K»ifPv-y>X^H^*fT*r^o — 
^'J7 7l'^OKT^^cb^H fc'y htt^'J:77 

[0 0 8 4] mfMiU^1t>7 p ;i/»^iA^.^ffl^fc¥f£{C 

a»€rii*wp©»iB?a:y- h«e£vi &mz>iz 
\t. &*(D$kfrT\z&tf&vyzf)iw^^<Dmm^ 
ii*iHift* : ^»«iftixT43<i^s*<»*. ens, 



10 
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[0 0 8 5 ] Itt^£fifJiilct"Sfc«>tC\ 

(DjglUttco^^#lt§ 0 TS£, ^WITtrj 
£o i6^(01-n ite, ir^(7)^MVth^Vth>OE 

v<t*^co^^s/«j:is»#ji^®ias:^-r 0 p (vis 

Vth<V i - 1) Hfi^V i ^Vth<V i - 1 

(#*jM») <h-T££> ioot;n:ie*4Rt 

V i ^Vth<V i - 1 T&S-t;KZ«n i M<D%m^)h 

[0 0 8 6 ] 
[ftl ] 



20 



30 



00 



n = £ riiPtVi 

i=l 

[0 0 8 7 ] T^^tl^o 



* Vth < Vi^) 



P<V th * 



[0 0 8 8 ] u**u H^<DS/-y>x.-xf«-tr;u#eT 

~DCD7 K l/^TWAff 17-H (161r;U) : 

[0 0 8 9] tiHH ffl86^5,gW(tt-5»*«l:ia 
fi* s &0, ilf ^ff 'J 7 7 -f t O K <h ^ 

ofc; -fc;i/2te, i mmommg&fr'&o)^*) yrri.x 
fttO^'J 7 7-f T^-SKOK^&o*:,, ioT, CCD 

[0 0 9 0 ] C(DJ:^(C. HIK<OSS##ii^fc*3frtSlHl 

[0 0 9 1 ] 
[R2] 

16 



v i> 16 - W th 



16 



[0 0 9 2 ] XstW.X^Z>o ^B(C/Si:Tir;Uh 50 ^ >^ x ^C0ir- hfi-^S#ii^A*-f 77(^)tf 6-3^^: 



(10) ^2 0 0 0 - 2 4 3 0 9 5 
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[0093] msiz^isfcyu— 7^ — hx*te. 

[0 0 9 5] *fc, ttE* 1 <Z)*lfiOJgll8Ttt, B2K: 
^Tc^fc:, -SiBSOTiEft7n7i7BKl-BKn 

5*MK-fe;i/ (»i©5 r ;i/-^ r ) GiSKSLfc. yn 7 

*-&tcte, ^Pu/^cr^icM^-t^^lS^^r-r. 181: 

■SfCLTfc'ckVi. 20 
[0 0 9 6] fe45,--flCfBE»l ©SIJfiflDJglBTtt, U*>:/ 

.Vg ft, *>^»#a*JHIB*tffllPt-*y.--h«E 

v g ctoiffii^^^^mjEtca^Lfeo l*>u 

[0 0 9 7 ] [*2<D*JfiQ»»] 0 9[t ^2(Dli 30 

-^©M^^tynv^iT^^ .* mmmm # & * n 

[0 0 9 8] El 9 tC&^T, 0 1 ^CD^^^jX^n > h 
a — ^ 1 1 izffi^f&htDt LT> AW^-U^^>^4 

[0 0 9 9] mmn-fJ-tJX'yy? 4 1 WL, 0 3 (a) 

2 1 tn«©*jBfi"c**. 

4 l\Z\t. SiS^jA^fl-^WPRGM 
D, ■tt>7 p ^x> Kff^SEND. fttf'J-fc* hfl^RESET 

[0 10 0] ^=1—^4 2tt, iiuf5A-f ^U*'i7>^4 
1 <Z>&giO#«[eI8&B C 1-BC3 ©ttJ^ft ^-£^3- 
Kf^o D/A3>A'-^4 3(1 #/±(pjgg4 4^bftt 
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[0 10 1] &i5, HJfSSS^ii^fi-^WPRGMDH, S§« 

fc. lt>^;i/X>K«-^SENDtt, It >:/;P»£'i&*M*t;: 

"L" , >«^&^4Ucte "H" left*, mfz. 
U-fey h«-^RESET tt, §§»#iA^tHlS5c(7)^^>^ft U 
-fey h-r^>ch#iC "H" tC&£ 0 
[0 10 2] ^(C, 0 1 Oftffl^T, D/An>A-^ 

4 3 Ko^TKmtKw-r*. 

[0 10 3] El 1 Oil 0 9 4 , <DD/A=i>A— ^4 3 

[0 104] dCDD/A=r>A-^4 3(t 04 (a) 

StlTlr^S. SJn^JElHlSSJC^tt^Stix^Rl -R5 
©ftftit^l/T, ffitrtS»ffly-K» (»JEft> ftif^ 

fo D/A**a*/-Kt#«SiaiBffly-TKtc!!)iB 
<«Atfpi -P3 ) 3&«««a'n, *^7ffflpMo 
ffirtfB^ («Atfvi -v3 ) ^ftiftsn*; t^-k 

tB*©^(C<£D; pMOS h7>yX^Pl ~P3 
*fv?->!f2tl* D/A3/A- ^4 3CDtB^^$Jffll$ 
tl^> 0 01O&C43^T, H44 , chPJ— ffiftlZUm 

[0 1 0 5] 01 0©D/A3>7Wl:*5^T, T^n 

- Ka^m^tvi. -v3 a<*n^n#».ttu^;u "h" 

.©<h#JCtt, X^7ffpMOSh7>yX^Pl ~P 

[0 10 6] £<Bi#. fitri^ffilHlK^iS^Sffifii*^ 
R4 *3J;^ffita^R5 GDfi^JJg^/ - KG>«E CJiiS 
mJE) Vf *«»qi*£EVrei A* < tt-6«t 5 JC« 

ffiJt*J0KCP(Oai^«BE^f&lffll$n^o D 
/Af^jy- KCO^ffiVg tt, Rl -R5 cDil^Jfg 
SxchRS ©itTft*^>«[VgO=Vref X (Rl +R2 + 
R3 +R4 +R5 ) /R5 iZteZ. 

[0 10 7] ^Zl- Ktt^m^-Vl ~V3 <Z)^ 

VI (Dfyjfl t4 L" U^Uca-5<t, X<7?fflpM 
OSh7>y^^Pi — P3 (Dv^(DP\ <Dfrtfijr>Vt 
m\zte& a zitilZck V) , ffi^t^Ri Ojaa«IN>»f£j»$ 
n^o D/A^«|ffl*/- K(D«EEVg 

R2 ~R5 (7D®^Jfifit<!:R5 ^itT*^ ^fgVgl = V re 
f x (R2 +R3 +R4 +R5 ) XR5 \ZUV , huIBV 
gOi:Dfe, Rl **JS»Snfc»(C«Ji;TVref XR1 / 
R5 fc^(K^ffiJC©JP$n^)o 

[0108] :ni:»iT, T-'rj— Ktb^m-^vi ~v 

3 O^-fe, V2 (D&ifi "L" U^;KC7i^xh, Z-r-y^ 
fflpMOS h5>y^j7P| — P3 <7)^c£>P2 <7)^^ 

jgfci^ j fR2 45cfc^js6x^R3 <Dm.?mm/- Ki«) 
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[0 10 9] CO)**, D/AXtfcHiay— K<7)^JEV 
g «, R3 ~R5 (DiS^J»fitc*:R5<DJ:t"eft*-5fiVg2 
= Vref x (R3 +R4 +R5 ) /R5 ICJ&O. iffiffiV 
gl«tOt>, R2 jWHf&SttfciHcJStfTVref XR2 / 

R5 ^tte^^fitcfWfflisns. 

[0 110] cnic^LT, ^n- KtH*«^Vl -V 

3 V3 (Dfrlfi "L" l/^;KC&£<h, X< 
fflpMOS h^>^X^Pl ~P3 <£>?*>GQP3 CO*** 

FalcOffitn:^^ («SE*^ Rl -JgJ/E^R3 ) (DmVtWi 

[0 111] D/A*»ai»y.-KO!)«BEV 
g tt,-R4 ; R5 ©iftM»ta£R5©JtTft*S«Vg3 
= Vref x (R4 + R5 ). /R5 iCftO, MIB V g2 cfc D 
fc. R3 ^SKSnfciMciSKTVref XR3 /R5 &' 

[0 112] Xlz. B9fC3ftLfcH»*j£*ri> Kn- 

[0 113] ^WPRGMDf-^-.liiy^&LTA-f ^-U*"^ 
>^4 1 ^Kjf^^-tir^ClitCctO, ^»#&*leI8c£;fc 

NDrt* "H" tC&^Tl>£><£>-C\. A-f ^-'J^.^>^4 1 CD 

T» /W^t'J^^>^ 4'l.i<'Jty-hSn5.STH. it 

4 i (z«}#$n^o 

[0 114] miELfcJ:5JC /\*-f :MJ#^>^4 1(0 
&Wt<nftmM$&B C 1 — BC 3 COtH^ff ^^^n — ^ 4 30 
2 CA^ITt^- KSru -^0)5*3—^4 2<7}5 L 'n — 
KUB^CSi;TD/An>A-^4 3 OttS^flE (.y— 
hmJEVg-) a&qEffcfS. Z^ct^CLT, hlE ■ 

vg K % *ft©«EE«©*^6a«sn»)ean-6ct 
[0115] iB3 <Dmm<nmm] m^itm2<Dmm 

£'3H«^tts^^aB-e*So z.<D%z3<Dmfi&<Dwm 

[0 116] 01 lit ^3<7)*j5fiCO^JC*5tj-^>||S 
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Mmzfocx. >9^^mr^izizju\zmu-r^ 
[oii7] iii \z^x. m i 4 , <Di3*^rii*D> 

-51 1 iCffiS-TSfccoi: IT, A-f ^ U A.r> > ^ 

5 l*5cfctfSnffSg5 2 1-5 2 4a*i8tt£*iTl>£. W 
fBA-f ^-U^^>^ 5 1 tt, #J51eJKBC 1-BC7S 
WLTH*. HutH^/llHlS&BC 1 -B C 7 £Jpgt§§5 2 

1-5 2 4t<DmiZ\i* 7>Ky- HAD 1-AD4A< 

[0 118] t>Ky-h5 3<0»1 
ii*fi^WPRGMD^A^$n, ^-CD?g2 A^SSfCte^ >A 

6 IZ^rCOm 3 A*5S(Ctt^SIsI!SB C 7 ^/OU.TS^ 

otB^^A^j^n^o h*y- h 5 3<Dthtiiz. 'Am 

IeJSSBC li^CLKifll, *fc-f>A-* 5 5 £*£T 
#H(eJ8SBC 1 (^/.CLK^CAA^n^. 
[0 119] £fc, 01*(Z)l/^iU-^8lCfflSt§ 
^COiLT, D/AJ>A-^4.3«itbnTt^ 9 
HUHBD/An>/N-^4 3{Cte, #JEEBfr4 4 

[0120] mm/^j-ot}*y>$ 5 i it >^ji/« 

*a*©«BM4>, Tt£*>%*)->zf)V3Z> Kff^SENDrt* 

[0121] ^»€^*B#{c-fe;KcB3jp-r^,y- me 

(Dx / Aa>/s'-^ttS^M) Vgti_D/ / ;Azi>/K-^ 
4.3^4 9(DA^llA-DT^t^o fi»JAtf- ? D/A 
3 >A— ^A^ili<l: D/ / Azi>/\'— ^tti^fichOM^^: 
El 1 2 JC^-T^3{ClS^LT^< 0 fltrlBA^ffiA-D 
tt, A^ft^- I N 1 ~~£Atim j % I N 2 ctOftT&O, 
JfjP^g§5 2 1 -5 2 4T'&^tl5 0 

[0122] WEA*<iS I N 1 »«#ii.*JC-*5H- 

- ht E^^tctfi^Tv^iU'es^o ^jAtf, mi 

«JE#2. 0V^^, A*MIN1« (0, 
0. 0, 0) y— h«EE**2. 5VT$>^« 

AM^lNHi (0, 0. 0. 1) <h&4. bmIE 

>mg&&m\z£>iiz>5*- bmi±mft$:fo£>tD-?o 

WE»J(»tt, HI 1 3 tC^-Tcfc^fC /Uh7>y^^ 
PH1-PH4, -f >y\*-^ i v 1 - I v 6 £^r-T3[H] 
i~> Ky— hND 5 -ND 8 *r#"T*ig!S<!:^6 

[0 12 3] d©J:3«c*j«Stlfcig|6Jc*^T, ^> 

'J*C7>^ 5 1 (Dttif} (^^(hI?SBC 1 ~BC 7C0tB 
fl) (Dot. Tfin ¥y hCDtB^J (^^{e!S§ B C 1 - B 



fc I ■ 
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UTfTfrn*8«*i£*rosFi9«S&*lHia<!:fc4. [0131] iff)? FI/XA^>^(1 ^Oy^Xtli^ 

[0 12 4] ■S->7 r ;U*#a*«c*Jlt*7'KU ADVIN(CA*SnSi7D.y^fi#t. 'J -A^SCAR 

XCDIl|fc£8 (=2 3) <@lcbAc<h^«WTWJ:e)!C^: RYIMciffig0&7>> £ A#£ft**r U— 

•5. 0 1 1 CItST ek^tc. ^JIIhJBSBC 1 --BC 7 OjiU, ISSrSStx Ky*— h 7 1 £. r©t>Ky-h7 1 

#CQ5*>> ^IsISSBC 1~BC 3(DtB**^^fcM. rott}^^R^$-frTM^ADV$rtB^T-5>-f >/N*-^ 7 2 

T£fc5#HI3!&BC4~BC7<Baiattfl*©7KU' t. 'J -fc y hfl^RESET a«'J-fes/ hAfcSSBKArtSn. 

X«C*tLTfTt>n*a»§rii*lHlftOipj^ttttt*. - H«fB<f^ADVlc=fc0Seiftf^-r-5F/F[5)SS7 3 hU 

P«*a*S»©spi^«4:A*«^IN2t© IBF/FESS 7 3 <D&t)&&tf^y A*tS 

4c*-r«j;5ic&»3, cnecwtsy-h 7 Kuxm^ADDPAD<i> ©u-rn^— -fi&r kux«#? 

mEEcOi##AVgfc0l 4tC^-rj;'5tcS^-r-5Cl<!:^ 10 «^SELECTICJ:f3a^LTy KUX«#ADD<i><tLTHJ 

^T-S-TJUyyu^y 7 4 t, BfffB F / F [eISS 7 3<DtH 

[0 12 5] £K±KlWLit&3lZ. ■y->^«#ii*S: ^tfJ^EISS*^^^ 'J -A^SCARRYIN KArtSn* 

*^>^5 1©J:fif7h ( (n+1) t'yhKi) CD tB^j^CARRYOUT^ 6 + — fg^CARRY ^ffi^T-S-f > 

y- h*EE«!#©*iSfl:A*ttae>T*S»;:&*. El [0 1 3 2] Ell 6 fi. 01 5 (a) (DT KUX3> K 

Sfi!*S1*6HJ:5.l:, 7>K'y-hADl~AD4*J [0133] 015 (a) ©7h>Xa>hD-7H 

ftttStir^S. 20 hm^RESETtCfcO U-fcy h^nfc^. i?ayp 

[0 12 6] m,A(o-m.mn^m mm^->y'jim^& ^Jjmwmzxtizftzzuypmn&tioy+T.y 

^(Cis^T, iltffl7Kl/X3>Kn-74rtffl7H 7 f -T5. -t bT. ?»/^n»!)»e.AASh47HU^B 

l-X# r >>;$?4 a*<^J6|S:^$*afe7 KUXtCPJ^Lfc ^ADDPAD<0> ~ADDPAD<8> <t. &g©7KkX*9>^ 

m&T'T K^XW^TSraj^-tir-S^SEND^ai^j^^-S ^6ffl#£*l5ffi^03-(,vr*n^-;££. 7H UXISJI 

i <h tC J; t) , 777->i«U ±flc®«l*S«t)fBim»C ^SELECT^ DUK LT7 F UX«^ADD<0>~ADD<8>i 

tl>;i^T-2S. LTIIiijt'S. .. . 

[0127] El 1 5 (a) tt. ?g 4 <D^c£ff^T<£ffl [0 1 34]. HI 7 «. % 4 ©3fc8fiC3Jg|iT?&flI £n-g> 

$n^.T H U-X3 > h D-^OD|g/5jtS:^T|p]S&0Tfe 7 K 1/73 > h D — 7ft<DSENDft^£±j#y ^ogggcom 

-So ddffi, 1 0 2 4*CD«7— K^SrWr-S^^E'J-fc £*yiH]gS0-e 35-5. 

^7L"fl:^^T, 7- K^Sr^r>> h-r-5*^*fi«JtC 30 [0 13 5] CCOSENDfs^co^sKtHlSSTtt. F/F[sJg§ 

flX9W9i-r*." 7 7<D'J-tr"y hA^JUlC'J-fcy hft^RESET «:A*U. 

[0 12 8] 015 (aM:«W7 0 i (i=0~8) -fc-y y-fc#CARRY£A:*J-r.*-;r <htr«fc 

\*7 K1/X*0>^. {f^RESETtiT' I-' 1<X7J ? 7 . 0. «#«t«fiECJ:t)«^SEND***-r*jltA*Tr* 

0 10*9>h5:Ut7ht5'Jt7h<l^ «^ADDP HfffE^^ U -m^AJjt LT. RTKUX 

AD<i> (i=o~8) Bf7ywe.A*an57Hi/^ *^>^o3gi^e,ms$ni.+tu- «^carry<2> 

«^SELECT«A*$n&7- h* UX«^*MRT* cco^^ U -fi^CARRY<2>^' " 1 " 

7KUXa«?ft#, <I^ADD<i> (i=0~8) it^y7°(H^ i Tffl 4 7 - Ki#fflt^**>^«t LTttffltSi 

TffflSnS7Kl/Xi^T*5. <t(C&-5. 

[0 12 9] #7KUXA7>5'7 0 i (CfeHT. JSf [0 13 6]*:, 7*D y 7 MfaT'OlT- 9 m^WSim 

MiVUite?ny9m^CKtfAt)2ri2>2nyirXtl 40 / < £777->i^ : E l Ji:3Lt, SENDft^©:£/jjt[ElSg£IS 

m. «^CARRYINKffi«0±tf£*T**U-«^CARRY tt-5«#C:o^TBiWr2». 

**A*Sn**f U-A^SB, SB^-CARRYOUT«lWrie+v [0 13 7] NORl77 7ya/tUl:tt. /^ijt 

U-«*|&tUa-r***'J-tti:*jS8. 7KUXfi^ )l<7U-1t>m%i(D* : £')-t)l<7'ay?lzftm£n. 

ADD<i> (i=0~8) ^ > KM£^-r{I-^T<& 9 . U -t;UT K OT-t^Kc^T-sy— ^com*lCf^ UT. X 

**^>^a>*S^l^T(r»4. [0 138] H19 (a) . H19 (b) It -JSrH* 

[0130] 015 (b) (1 115 (a)<fc97KU °imti.7u y 2 m&&6 4 K/H K 3 2 KA'-f hco-?- 

XA^>^ 7 0 i (DtS5Sc£S-r[H]S&0T&-5,> 50 ft-fncDJi£©-y->y;Ug£iA^fcffi^£ft3'7— 
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SSLtl^. 019 (a) C*t6 4KAWh©yn 
y^TH 7- FjRWL 1 -WL 4 Srffl I^Ti* 
^&Zhtf'fTt)tLZ> 0 019 (b) IC^f 3 2 KA-f hc7) 

CO 13 9] thC5T, |WJ — (D^7^>'3.^ : EUtri3li 

?S18fi!cC0SENDfi^^fi£(ElSS(^ f?7 K UXtC^-f^T 

[0 14 0] CCQra)BS:»ft-r^fc«)JC«, 018tC^ 
"Tcfc-ptClSjBiK^nfcSENDm^fiElHlKSrfflO^T. ffT K 

<n-v%v->& i o ot#^> h-r^c^tCcto, fi^ 20 

[0141-101 8t*-rSEND(g-^^|n|»J345ViT, 
AWtUA'J^ 1 0 OfS0 3 Ca.).lC3RLfc»l 

0!SBCl-BC3StLTW.. 
[0142] ffl@t<Dftm\B\S&B C 1 WUypXJlflSC 

ffl*$n«>*^ U-tB^S-^ («*JA.«CARRY<2»- 
2ti2>. £fz, ftffl\m&BC l<D.trny?At!ffi/CL 
Kfcltt, ffiffE^^U-tB^fl^^-OA*-^ l o ITS 30 

[oi4 3] fit, ^a©#Him&Bc i <affi*£S 

-hl0 2T£D, :©t> Ky— h 1 0 20r>£B^S 
RS!F/F[hI8&1 0 3<Dily hAtJ^SlZAjj^tlZ* 

MHBSR^FXFIhISSI 0 3 CD U -try hAMRCAA 
^n^ 0 COS R£!F/F[Hjg£l 0 3(Dtti^«QC0li-^ 
tt, >A-^1 0 5TSeanTfi^SEND(hUTiiS* 

£tlZ> 0 40 

[0144] &*3, mmnr ki/^cmtsthi/x 

<£>^r 'J-tfi^ff^ (0J*_fr£CARRY<2>) £ffl^nte\ 5* 
HEIB8©ft*i*&"r^tj&«"e*-6. {IU iT£D7D 7 
^7 ft{ C (7)«/jN«fllJ 7 D y $ ©S»«T $> * s^B^ft 4 o 
[0 14 5] NORS777ya^^'JC0?te^] 
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[0 14 6] -r&toS, «A«0 19(c) iz^T ±3 

St^M^SfflLfcS^Cfe, 0 1 8 (C^LfcSENDfi 
^- m$5 tt#3S X&%> 0 

[0147] 019 (c) lZ^?£olZ. 6 4KAW h 
<D* =E »J y P y £ £fr ^rS]i3 4 l,fz7u 7 ^BK1 
-BK4C03^C7)-^ (0t]Atf3O©^D7^BKl, 
BK3, BK4) C0*£t8* 0£l«:/n *i8*) "T^ 
£#H 5*07- K^WL 1 - WL 5 CMt^t;!/ 

(3X5=1511) £ 1 ^COA^AtC^-r^-t 
(HI) t<D^m (16®) £-!*>:/;U£ LTMfflt 

[0 14 8] [* 5 (O^MCOmm NORi77-r>a 

^^utd m^tcB-r^>fl#^^fi^ (i»a«): cs> 

S#j&^7^fT*£££&^7^cfc l>„ f .IT, NORI7 7 
y >- * U I Z \$ , ^ca*fi5&4MC9J<B:/n-/ 
^<Z>K^ffiL^»#&*£fr 3fc#<0«rft^t— K (BIT 
m*itX^> K^E— K) ^ttbntl^o H9fE|g4<?} 

■5(D*lfi(Z)»||tUTBiW"rs. 
[0 14 9] fufB*8*#X^> F^E- Htc, Mr-IBS 4 (O 

.«8E#*:# t8*^X^> Kmifc.CKD^Bjic 

[0 15 0] dnic*f&-T5K:te, W*tf^^> H»T 
>7fr9Z&fr<nfflWk*. 01 8 iC^LAcSENDm^fiS 

[0151] v>7j\,w£&&t)mTi,mmfc j f--hm 

[0 15 2] 1t>y;U»#iA^CD||fT* (§§* 

^iA^(HlgC(7)^^> h*) (C^i1tX^> K^E— FICA 

2 o&m^Tmw?z><, 02on rs*i*A^> k^e- 

[0 15 3] 1t>y;Uffi^iA^<7)||^4 , tcm5&-*tA^> 
K^E— FCAofclall ^-V U-ff^cD l t'y h (1 

oco 4< o" »*tr>« "i" Kara) tc**jc-r-2>7 ku-xcd 
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5^oTLJ-) 0 CCDgj2 OTte, +^ U— ffl-^CD 1 e 
>y H;MtS4I(^7 KUX05S» 

UXft**2(0"n*fc:&S'i\ WK*3©*JfiCD»!B«wT. 
i^SCctoT, 7 Kl/AlfiS/tO^^igS^ 

[oi5 4] ^©<t3ja:BHtt, itafcA^-r^^ u 

— ft SCARRY «Cj#«-rS7 KUXt£#UTfr33§«#& 
[0155] 02 1 tc^rlg* hn^7(^ 

^T; sEmm^tkf&tmm 1 2 niii.sc/Ti/iT;^ 

, y /7 — ««i^(c»*S LfcSEND«#^riEEIB2: H'- 
«<D^fijc-e*^ 0 .gg«^iA^-i>hD — ^ 1 2 2^, 0 
3 (a) tc^Lfc-S 1 coH^co^^(c^^^»^3A^rF 

> ha—^{z^xxtim<D=ixtKo±> ny- h 2 2 30 

1 ^ZA^©t> h*y— h 1 2 3 M^M^n/zfcCO cab 
£><> ...... ... 

[0 1 5 6] t>:Ky-Kl 2 4^ RufSSENDm^^JBjc 

S/gia*If«£;££o C(D±> Ky— h 1 2 4 CD Hi * to* 
m^-WPRGMD, SENDt<hfetc:HufB§S*^ii^n> 

1 2 2CDHA^J<D^> Ky— h 1 2 3 JCA^£tt£<, 
[0157] H2 1 lZ^TmW^&Zh^> hD-7 1 2 

2 tc^ru^ &©(7)»HiHiK(Dm*$a/Q^±T " 1 " 
3*£-r££-m. t>Hy-M2 4otBA4 H o M tc 

l^t^Ctta^T, mW%&&^> hP-7 1 2 2 
[0 15 8] CtlfcJ:^ tt'J-ft^iTfit'yh 

[0159] [mswmmcDBm] z<D9Z6<Dnm<Dj& so 
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oir;b (^iSicR^fciiLfcfT^-fc^) ^ffi^xt^ 0 *t 

* • # & P*1£ L t n * o 
[0 16 0] Sft(7)-b;uS:-y->y;u#*ii^(7D 

^12 6 (b) ic^-TJ^lc, *H*4H|jlw43l>Tt855^U 
HrttcHfiSVth^iR^^CthTfcD* «^aEV-OE 

v'rt^e*t>lKnfcH^ivth(^)/J^$^i•fe;^^a^T1f > - 
[oi6i] fc-t; ms^fich^^^&^n^y ^.^{c, 

[0 16 2] fit, ^P^«4« -(0UAtf»»:/n 

?ft<DM 0 <£>il^<£> X^e U -k;Kc*t LTmrfS^ 2 <^«^ 
t: *y h ft'* 'J 7 r *f i: :'ffl»*a**Sgf : f "f 5 

£<, • -. . . . • - • • , 

[oi6 3] m$tt>7)iW€&&mm<Dy$--±:j\, 

fc&o zLCD^ot^y^—^^^y-yjvm^^wzm^ 
[oi6 4] [m7<Dmm<DBm] -mz, w^&^m 

[0 16 5] Z.<DXTy77y7m$&fr<D--1Bttote1j 
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7 T-t ZmOM-Fo rCT, '*<J7 7<JI8***NGK:& 
7lAVg (WAtfO. 5 V) fc*ttUD»LTaJSp-r^„ 

[0 16 7] W,7 <D^M<DXmAZ&rtZ>W)ft<D 

[o i 6 8] v>7)im^&&mmwz* y-bHEEv 

4) 

-[0 16 9] ^C, *>^»#ii*»7», 20 

«*a*/^;ux<z)jie»cNJcjsi;Tvi (n) tcis^r^ 

Uf'^S 2 1) o hmEEVg (7)X^^ 

^Tu/TThBSM* "0" (CHJtfS Ut77'S2 
2) o :0X77^77»MH IMfSii^fT-S . 

[0 17 0] i^T, y-hfUVg =OEVWJ7 

t*tt; y~>«JEVg=Vl (N) +M- AVg 

•yVEIftMSliflnSi** Uf77 p S24) ■-. ^-CD 
fftfy-MEVg =0EVWJ77-f^fr^ 0 
cco^^ii, ^'j77'i'*i^OKf:Si)^T, g§8r^ 

[0171] SufBX^^ys 8T^U 77^f«**«OK 40 
7Fl/XSI«LT Uf-^SIO) , »7 
7KW£8AT^&ti«^ Xf7^S8(Ig|>o f 
IT, S2 (D^-^jR77 K UXi t^-f >»Sii 

^£*ff-r£ 7^s i i) o Bute^-r >»#ii^ 

y-htEVg=Vl (N) +M • AVg 
[0 17 2] «f8EP»#ii*tCck^T, -fe;HH 50 
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EVTSi^U7 7^?:fT^ (Xr77 f 'S 1 2) . 
77<tt** i NG<?Jittt l StfXf7 7'S lOQiKl 

[0 17 3] ft*, C(Dm7 <DmM<DMmiZ&^Tlt. 
CT. >WZ&&m?3'P<D5*— b^BEVg fit 

[0 17 4] SJES7(D*JfiO^^*3liTtt, 

07Kl/7(:St^JT^ l ©WW^^f^y 

^« # iA &m m * «* .# a CD jg i> £ B^{t: l I > 
[oi7 5] [mscDmmmm] mmm7 commcom 

<^^^--m-^d^^a^ci^>^^^i;^ 0 Z.(D 
tzsb, mn, mfezn&y- hmniizmm<D±mnEi£: . 

[0 17 6] S^ii^Jgti^^frJCcko 

*ii*©air>fifl|*fl= «&&) fC^TS^&^Srff? 

^ic, t-/\ , -7 p o^7A^gCb^^g[I(:y- h 

[0 17 7] r©ck7ttHiS#SLfcg8^H6©* 
[0 17 8] $i\ «#i&***fT-r**»[©-fe;u*2 



1 . 
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ft) ^^^>hLT43< 0 
[0 17 9] SfcCC, ^-f >#€iA^CD^ff HtllC, ME* 

>»#a*jc*w-sy- h«ffi<o±iH«EE««K5esn 

[0 18 0] *fc, *8 0>*»c»»**«'r*fcA»c 

■'[018.i]B24 (a) , (b) tt, %Z8<Dnffi<DM 

[0182] §§*£&2fn> H?&P£<7)^/ii] 
®S£BC l-BC4^m>yjW^>^ 8 1 . ffi 
lfcP£cD5>^[HiS&B C 5-BC7 ftttS^fy 7°7 >y ^° 

^©Xf^yT yZfft&>? 8 2 (OfcB* 20 
t«^SEND<hC0^^1^1X^7> Hy- h AD 1 -AD 
3, ^n67 r >Ky-h©tB*<t:e^INl<t*llO*-r 
^JjP©§g5 2 1 — 5 2 LTI/^o ^/c/'U^jlU 

-*ta. d/aj>a-^4 3**rurivs.. :od/ 

[0 18 3] i-y^y-hs 3<Dmi AJlffilZ 

8 4^JgT-y->^;UX> Kft^SEND^A^^n, 2 
^>(C-e<D^3 A^«{C«^(eISSBC4(5O/0UTffi^<Dtti 30 

A^A*sn§. -^>Hy-h8 3com^j«, ^imn 

B C 1 ©CLKSB^ >A*— ^ 8 5 S«T»HleI. 

BBC lO/CLKM^CA^Sn^. 
[0 18 4] 8?fB*>^^^>^ 8 1 Tte, it>^U 

©Sc iCJS i; fcff -^SAMPLE 1 - fi-^SAMPLE3^»« [hJ^S B C 
2-BC4<Affi#j^0UT^£ffi#£n£o 
[0 18 5] fit -^"SAMPLE 1 — ^SAMPLE3, £*l!5>a>jRte 

m-^ «si^tt»jaiaBSBc 5— bc 7 coomm^cDiti 

*STEP1-STEP3^^> Ky- h 8 6, 8 7, -f >/t— * 40 
8 8(C^I2 4 (a) fC^fcfc^ tCA^n^o Ctlbt 
>Ky-h8 6, 8 7, -f >A— ^ 8 8 <D£B K 
y-N8 9fCA^^n>5o 2 bid, C(Ot>Ky-h8 

9cDm?jte/ jy-h9 oa>fgi A^^tcA^^n, -e- 

2 A^yafC«iaS#ii*fi^r\VPRGMD^A*$n^> 0 
7 jy- 1-9 0 (DtBrtte. tt/SlUgSB C 5 ©CLKSH 1 
(C, Sfc-f >A-^9 lSr»T»HtHlgSBC5^/CLK« 

[0 18 6] HufBX^^y7^y^^>^ 8 2TH * 
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*<Z)|Hlft^Jt£i;fc«#STEPl-'STEP3**»HlHl»BC 5- 

bc 7 <Dthtim\nfr*>iiiJj2tiz>o 
[0187] $6(c, >mg&&miz&\i-tz><y— h 

«JEE*t# £ * b WIEIB^STEP 1 -STEP3 £ , g§2 -£iA 
*(c*5tt**<5<By- MBEE, TUti*>V'>7)i,W^& 
&mW- h«ffiT**A#«^ I N 1 tTWtoJSSKA 
^£tl£o utlSJDlgS 2 1- 5 2 4i^fflA^ns 
{f-^AOUTl- A0UT4tt, D/AD>A-^4 3 {C^n-?n 
A^7$n^>o d£>£:^ D/A3>A'-^4 3(DA^t 

2i-5 2 4^baB*^n^fi^A0UTi— aout4(c^i;t 
£ 0 El 2 4 (c^-ftHj^Tii, *y->:/;uB€?&3MW 

.1 - AD3«$tlTt^o 
[0 18 8] CKDct'SJcWljSSnfclHlKTtt. J7*f— 

h<vm i A*a8tcA*sn^^-> ny- h 8 9<Dmjj& 

"H" f;:&o;t£€\ ^S^ii^m-^WPRGMDtC^^feS 

[0189] c(oms(Dmm(omm^mm\,rzm^(D^r 

- hmi±<D$LM&m2 5 (a) . B2 5 (b) fC^To 
[0 19 0] K±ltt^bfcct'5«Cvl0^8^Jfi<^^ 

[0191] ffirfBs 8 <Dmffi<D&mTte* -y->7)iw% 

[0 19 2] 9 W8E&*»(Z)«IBT 
tt, *>y;i/»^jA^WP B T4 J (7)S^^^M 0 ;i,xcD^i5c 

coy— hfllEEVg cDftjl^b^fToAco Z. <D5£W\*. V> 

*>r;U«#^^^p B 1^{cS^iA^/t;uxftC7)*t) 

«c*i;T^-f >«#ii*MiB4>©y-h«iivg cD^ig 

>##iA^KBP^4 , (ci3tt^SiS?Sy-hm/EVg & 
[0 19 3] z<Dm&. S#iA^g^st>iI^ir;uco 
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mzfocxy- h^UEVg ^is^-rs^. H«ivtha*» 

^7>h-r^Ac66. /n c ;ut,Sco^^> Moi^te^/gtHjSS 
& gft U -f 7 0 b S f g £ /h $ < t * S <h V O W * tfi$> 

So 

[0194] &*3, m$z&^m(Dftm'?iz. ^—^m^ 

T&So fib, (WAtf.l 6bfy-h) cDt^- 

e-^ h^it>y;i/Lfc^miCct :-t)-at) cob* ^ bco*^ 

[0195] 

So - - - — 

: H9Bf0>ffiJIi&tt9n 

[0 2] iMENORffl^^i^UA^T*^ Kl/ 
[0 3] (a) SltC^L^^yv-ix^^Urttf) 

PS^iA^n > hn— ^<£$?/&£^-r[His&0-c&So 40 

(b) tt, IffiBEigS^i&^rJ > hP-7rtO 1 
[0 4] (a) 01 lC^Lfc:7^y ^3.*^U|*)£) 
©IIIBHT**, (b) tt, HufgU^j. U-^C0ffi(D^J 

So 

[0 5 ] 0 1 (C^LAc^ ^ y v'n^^E »J IC*3#Sfc:y b 
hT&So 50 
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[06 ] tS56«Jc*fts^^£ij-fe;KOH««cH-r-5»* 

[07] 3-D<D-t)^m^^zmiR^nrzt^(D^vy7 
w £ ^ -r 0 at t s s o 

[0 8 ] mrfBNO RM7 y y isjL* ^ U tfi&-?2>m<D7 

k i/^miz&tf&m i co^;u-^(D^^^0-e* 

So 

[09] z<D&w<D&2<Dnm<DMfflz&iizmm&jit 

0TfeS o 

[010] 09lC^L£D/A:3>A*~^<7);^f&£^-3- 
©^0-^*^0 
[011] Cl^BJC0^3^iS<7)^tC^ttSilS# 

[012] 0 1 1 tC^L^:D/An>/\*— ^CDA*<htfJ 
* ch <D 0* T & S o 

[01 3] 01 1 IC^Lfc^##iA^L=l> bU — ~rft(D 

mwmom & s ^-r [hiss 0 -c & s . 

[0 14] 01 1 £^L,fci§#€r&3o> Kn-7Rtf 
U^zLU-^tc^ttS^gi-xcDA^fl^- I N 2 ^y- 
h«EEVglg»<!:©H«*^0*T**. 

[015] (a) «\ Z<DmW<Dm4<D^M<DMmT*m 

So (b) ti. HufBZ KL/Xn>bn — 7to7HM 
[01 6] 01 5 (a) C^l^7Kl/X^/hn-7 

[01 7] 01 5 (b) C^l/cT FUXD> hn-7 
rtOSENDM^^®K<Ot»J5)t*^-riHlK0T*-5. 

[01 8] 01 5 (b) ir^L^cT 7 Hl/AJ>hD-7 
rtO^A^n y ^-JSS«*«c»«L.fcSENDe***IiI 

[019] 3 ^HS^iiTY D 7 

[02 0] eio|EW<Z)»5©*16CD»J8tc*3iiTiB*"3- 
T&So 

[02 1] d©56^CD^5<O^JSC0»ffiJc*5tt-2)§S»# 
> h n- 7R^SENDm^±«lHl!S<?!)»«*sriHl 
SS0T*SSo 

[02 2] ZL<DRW<D&7<D&m<DB1&lZ&ttZ>\±y b 
hT$)Sc 

[02 3] ^<^56^<7)^7CO^CO^COWfef§##iA 
[02 4] (a) , (b) «, d (D%W<DW, 8 OlHSStf) 
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[02 5] (a) , (b) tt, C<7}^0JCD!g8<7)|!S£<£> 
[026] (a) te, ^^^f/o-^^UcO^^'J-tr^T 

%o (b) a, wriB^^u-t^Tu-f <Dmwz&&mit 
[02 7] a*coey hs^y :7r-Y;&u^«^&<^<£> 

[02 8] 777'>a^^ Ul:^^^)^7 |>D 
[02 9] 0 2 8 * 



10 
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i -/tywi/'f 

4- 7 Kl/X3>hD-7/T-^3> hD-7 

4 a-7 KUX^r>>^ 

5 - t>X7>y 

6- iJ 7 7U>Xt;i/7K 

7- #ffiiaHs («ffiC0»^) 

8- U4^U— ^ 

9- 0"7> K^l— tf-f >^7x-X 

1 0--»i£ftMS« (Write State Machine ; W S M) 
I 1 -H»#i&*=i> hn-7 



[0 1] 



[02] 



OEB- 
WEB- 
CEB- 



(CU1) 



10 



(WSM) 











4a- 



VGH 



-cS. 



(D/AI/A'-fr) 



SEND 



2- 



V9 



Vd 







o 
















i 





5~ 



(S/A) 



6~ 



BK1 
BK2 
BK3 



BKn 



G1 
— G2 
-G1 
~G2 
— G1 
— G2 



G1 

— G2 



[0 3] 
21 



r BC1 



/BC2 



r221 


CLK OUT 










CLK OUT 


231 


RST 



/BC3 



I 



CLK OUT 

CLK out]-- 



I 



CLK OUT 
CLK OUT 



(a) ss»*a*=3> hn-? 



RESET 



[07] 




OUT 







12^2 


i>^3 




OK 


NG 


NG 


101 


OK 


OK 


NG 




OK 


OK 


NG 


a 


OK 


OK 


OK 
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[B5] 



Vref 



>SENf>-L 




[010] 



Vref- 





»P0 


ri: 








r r6iPi , 




R2; 


► V2 




rs; 






Vt | 









VGH 



CARRY<2> 



RESET 




SEND 



[H6J 



[B8] 



CHI 2] 




BK1 
BK2- 
BK3: 



(ZP(Vth)ciVth-i) 



BKn^ 



-G1 









i 








D C 


B 


A 




1 1 


1 


1 


9.6 (V) 


1 1 


1 


0 


9.0 


1 '1 


0 


1 


8.5 


1 1 


0 


0 


8.0 


1 0 


1 


1 


7S 


1 0 


1 


0 


7.0 


1 0 


0 


1 


as 


1 0 


0 


0 


6.0 


0 1 


1 


1 


5.5 


0 1 


1 


0 


5.0 


0 1 


0 


1 


4.5 


0 1 


0 


0 


4.0 


0 0 


1 


1 


3.5 


0 0 


1 


0 


3.0 


0 0 


0 


1 


2.5 


0 0 


0 


0 


2.0 



m 9] 

11 (S»*JiA3> ha-?) 



[02 6] 



-44 



,43 



D/A 





OEV 



(b) s»aii*« 



(20) 



4$ M 2000-243095 



CUl 1] 



m i 3] 



WPRQMD 



RESET 



CLK CLK 
RST -BC1 

mrr out 



J r 



CLK CLK 
RST -BC2 
OUT OUT 




ND5 




PH3 

IN1 

IVQ CARRYIN 



OUT 



[Ell 5] 




RESET SELECT 
ADDPAD<0> 



: I &fcLfc 



ADDPAD(1>- 



f7QQ 



CK 



CARRYIN ADVIN 
CARRYOUT 



Laod(o> 



ADDPAD<2> - 



CARRYIN AOVIN 
CARRYOUT 



I 



CARRYIN ADVIN 
CARRYOUT 



i i 

» i 



CARf!v<2) 1702 ' 

1 I 
I | 

I I 

(a) 7h*MX^K3-9 



) ADD<1> 



7"* 
□ 



[§14] 









0 


0 


0 


0 


0 


0 (V) 


1 


0 


0 


0 


0 


0 


2 


0 


0 


0 


1 
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